University of Kentucky

UKnowledge
Kentucky Water Resources Annual Symposium

2006 Kentucky Water Resources Annual
Symposium

Mar 2nd, 11:15 AM

Session 1D: Monitoring
Kentucky Water Resources Research Institute, University of Kentucky
Right click to open a feedback form in a new tab to let us know how this document benefits you.

Follow this and additional works at: https://uknowledge.uky.edu/kwrri_proceedings
Part of the Engineering Commons, Life Sciences Commons, and the Physical Sciences and
Mathematics Commons

Kentucky Water Resources Research Institute, University of Kentucky, "Session 1D: Monitoring" (2006).
Kentucky Water Resources Annual Symposium. 5.
https://uknowledge.uky.edu/kwrri_proceedings/2006/session/5

This Presentation is brought to you for free and open access by the Kentucky Water Resources Research Institute
at UKnowledge. It has been accepted for inclusion in Kentucky Water Resources Annual Symposium by an
authorized administrator of UKnowledge. For more information, please contact UKnowledge@lsv.uky.edu.

AN EXAMINATION OF STATEWIDE WATERSHED WATCH PROJECT MONITORING
DATA FOR 2005 USING GIS
Ken Cooke
Kentucky Water Watch Program
KY Division of Water
14 Reilly Road
Frankfort, KY 40601
502-330-0570
ken.cooke@ky.gov
Volunteers from 8 major watersheds in Kentucky collected water quality data at around 700 sites
during 2005. Data was collected on over 35 different parameters. We compiled the results from
parameters that were common to all basins, including Dissolved Oxygen, Conductivity,
Chlorides, E. Coli, Fecal Coliform, Nitrate-Nitrogen, pH, Sulfate, Total Phosphorus and
Triazines. Data will be presented and discussed using color coded points that reflect the various
values reported. We will also provide brief background information on the organizations
involved in collecting the data, analysis methods, volunteer training and quality assurance.
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TAKING WATERSHED WATCH TO THE NEXT LEVEL:
GRABBING THE ATTENTION OF LOCAL ELECTED OFFICIALS
Ken Cooke
Kentucky Water Watch Coordinator
Kentucky Division of Water
14 Reilly Road
Frankfort, Kentucky 40601
800.928.0045 ext. 473
ken.cooke@ky.gov
And
H. David Gabbard
KDPES Stormwater Permit Administrator
Division of Engineering
Lexington Fayette Urban County Government
101 East Vine Street
Lexington, Kentucky 40507
859.258.3410 office
859.983.4751 mobile
davidg@lfucg.com
In a world of ever increasing demands on public resources and a tightening fiscal “belt,”
many watershed protection measures continue to go unfunded. For the city of
Lexington, Kentucky, these issues continue to hamper efforts to create a stormwater
utility and stormwater management fee which would fund the necessary programs and
projects to address water quality impairments in the streams of Fayette County.
Lexington is located on a hill and most of the major watersheds of the county drain away
from the downtown area. Most headwater streams are buried and there is no river to
protect, no bay to preserve, no endangered species to save. Therefore, the biggest
stormwater concern is flooding. And with most homes that used to flood now torn down
and converted into park land, support for a stormwater utility seems to be decreasing.
Since the inception of the stormwater pollution prevention programs of the Lexington
Fayette Urban County Government (LFUCG) in 1993, data has shown that Lexington has
the same sorts of problems with urban stormwater runoff as other cities – fecal coliforms;
illicit discharges; heavy metals; nutrients; sediment; and floatables. Furthermore, since
1997, the Kentucky River Watershed Watch (KRWW) has had citizen volunteer samplers
at various locations throughout Fayette County. Their sampling efforts have shown the
same information as the sampling efforts of the LFUCG and its stormwater consultant,
Tetra Tech, Inc.
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But since the data coming in showed the same thing as previously collected data, there
was a collective “ho-hum,” nothing new attitude. Government sampling says there’s a
problem…and a few citizens say there is a problem.
Furthermore, because of the complex nature of comprehensive watershed planning and
management, these concepts do not readily lend themselves to public discourse and easy
solutions. So while the concerns about flooding may be decreasing and data showing
polluted waters is not, there has been little momentum to push this discussion to the next
level…until now…
In May 2005, Mr. Ken Cooke, et. al., obtained a $2,000.00 grant from the Kentucky
Water Resources Research Institute via monies provided by the Kentucky River
Authority to start the first citizen-based advocacy stream protection group in Fayette
County: The Friends of Wolf Run.
Water samples were collected at numerous sites simultaneously with the assistance of
enthusiastic voters in the fall of 2005. While the data showed the same results as before,
the message was much more powerful – the collaborative effort at coordination and
funding among the LFUCG, the KRWW, and the Kentucky Division of Water resulted in
a presentation before the LFUCG Stormwater Oversight Committee in November 2005.
The presentation that was given was more than the usual presentation of impaired
streams, sample locations, and boring engineering diagrams and data plots – it was an
aerial map with the location of the sampling points shown overlaid on parks,
neighborhoods, shopping centers, etc. It grabbed the attention of the audience – the local
elected officials – and showed the extent of urban watershed pollution and gave a spatial
indication of the impacts to the communities along the Wolf Run corridor.
At the end of the presentation, the final attention “grabbing” item was a comparison of a
“normal” day in Lexington’s creeks was equivalent to the dangerously polluted waters of
New Orleans after the hurricane. And at the end of the meeting, Councilmember Kevin
Stinnett called for a citizen advisory committee to be reconvened to further examine the
stormwater utility.
While 40 people may not seem like a big number, because these people are willing to sit
through 3 hours of watershed training and then when the time came, put their boots on,
get up early in the morning and collect simultaneous water samples from 16 stations
across a small urban watershed, that grabs the attention of local elected officials – these
are committed citizens who are committed to improving their communities and protecting
their children.
The Friends of Wolf Run, Inc. has set an example for every community that is faced with
the dilemma of limited budgets and unlimited public demands – how to “grab” the
attention of the local officials to put the necessary resources behind efforts to protect and
preserve our precious water resources and enhance our communities.
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WATER QUALITY DATA FROM CITIZEN MONITORING IN THE LICKING
RIVER REGION KENTUCKY 1998-2005: TRENDS AND ISSUES
Marc F. Hult 1 and Brian C. Reeder 2
1

Daniel Carter Beard Environmental Center
322 E. 3rd Street
Covington KY 41011
859-261-3882
hult@hydrologist.com

2

Center for Environmental Education
327C Lappin Hall
Morehead, KY 40351
606-783-2957
b.reeder@morehead-st.edu

Results of sampling in the Licking River Region of Kentucky during 1998-2005 by
Licking River Watershed Watch (LRWW) volunteers are presented. LRWW is an
independent 501(c)(3) non-profit organization affiliated with other Watershed Watch
groups in Kentucky. Training, quality assurance and sampling strategies are coordinated
statewide to provide compatible and consistent results.
Over the past eight years, more than 400 LRWW volunteers have been trained to assess
habitat, use qualitative macroinvertebrate surveys as an indicator of stream health ,
measure stream flow, dissolved oxygen, pH, and water temperature, and to collect water
samples for laboratory analysis. Three times each year, basin-wide (“synoptic”) samples
were collected synchronously. 305 sampling sites have been established and sampled at
least once. As many as 110 samples have been collected during a single sampling event.
Typically more than 90% of the samples are collected within a 4-hour period.
The synoptic sampling events were typically on the second Saturday in May, July and
September. Funding permitting, samples were collected for analysis of indicators of
pathogens (fecal coliform, and at times fecal streptococcus or E.coli ). During the May
sampling, samples for analysis of pesticides (typically atrazine) were collected. The July
sampling period was chosen as a period when primary contact recreation (swimming) is
prevalent. The sampling in September is during a period when historical stream-flow
records indicate the greatest probability of low-flow conditions. This maximizes the
likelihood that samples collected reflect base-flow water quality, namely ground-water
and locally, discharge from straight pipes and septic, package and municipal sewage
systems. Samples were collected on pre-determined dates, so actual flow conditions
ranged from significant drought (September 1999) to wet-weather conditions. “Lowflow” samples were typically analyzed for major cations and anions, ammonia, nitrate,
total phosphorus, total organic carbon, suspended-sediment concentration, and selected
minor and trace metals as well as bacteria. All values reported, other than field
parameters, were analyzed by qualified laboratories -- typically Morehead University
Water Testing Lab (bacteria) and the Kentucky Geological Survey (all other parameters).
Localized water quality investigations (“focused studies”) were conducted where basinwide sampling identified issues and local interest warranted. Specific analytes varied
depending on the problem and available funding.
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Although significant efforts have been made in the watershed to improve water quality
(for example sewage upgrades by eastern Kentucky PRIDE in the upper part of the
basin), we found no discernable trend of improving water quality over time.
The greatest concern for human and ecosystem health is the high concentration of fecal
coliform bacteria. Sediment deposition in stream channels and attendant decrease in the
quality of habitat has been identified nationally and by the Commonwealth as a major
reason for impairment of streams. Although we did not collect quantitative data on
sediment loads, qualitative habitat assessments suggest this is a prevalent problem.
Pesticides and herbicides were not found in high concentrations in the Licking basin.
Unlike in the western parts of the Commonwealth, row-crop runoff does not appear to be
a major water quality concern. DO and pH problems were also not universally a problem;
however, there were sometimes local problems during some years.
The results of these 24 basin-wide sampling events demonstrate the importance of
meteorological events in controlling bacteria concentrations in water bodies. The lowest
fecal coliform concentrations occurred during the drought of 1999; the highest during the
wettest year of 1998. The results have application to regulatory and management
decisions.
The data suggests that maximum concentrations of pathogens occurs after sufficient time
for pollutant build-up and their subsequent discharge to water bodies owing to a major
precipitation event.. This may not occur during a 30-day period if precipitation events are
too frequent (so contaminant mass does not accumulate in the watershed) or too
infrequent (so that a major surface water runoff event does not occur). However the
method specified by Kentucky Revised Regulations (401 KAR 5:031) to legally define
impairment by pathogens requires that samples be collected within a 30-day period
regardless of meteorological conditions. Consequently, where and when the causes of
pollution have not changed significantly with time, this method -- although giving the
appearance of rigor -- may be less indicative of actual conditions than even data collected
infrequently over several years.
A significant example was the summer sampling period of 1999 which coincided with
both a regional drought and the once-every-five-year sampling of the Kentucky
Watershed Framework monitoring cycle. Based on summer 1999 data, the
Commonwealth twice proposed to reduce from First to Second Priority, in both the draft
2002 and 2004 303(d) list of impaired water bodies in Kentucky, the main stem of the
Licking River from its confluence with the Ohio River (Mile Post 0) to the confluence of
Banklick Creek (Mile Post 4.7).This is the most important river reach wholly in
Kentucky in the Commonwealth’s largest metropolitan area (Greater Cincinnati-Northern
Kentucky). Formal comments to both the proposed 2002 and 2004 downgrading cited
widespread effect of the drought in lowering measured bacteria. This resulted in the reach
remaining First Priority in both 2002 ad 2004 lists. The conclusion that meteorological
conditions, not a decrease in pollutant loading, were responsible for lower observed
concentrations is consistent with documents filed in 2005 as part of the Consent Decree
reached by US Department of Justice, the Commonwealth and Sanitation District #1 that
indicate that no combined sewer overflows and few, if any, sanitary sewer overflows
were eliminated in this reach during 1998-2005.
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WATER QUALITY IN THE UPPER LICKING RIVER BASIN 2003-2005
Brian C. Reeder, Geoffery Gearner, Jason W. Marion, Todd A. Leonard, Phillip W.
Whitley, Lee Crum, Joshua Hunt, Christopher C. Shields, and Jennifer Thompson
Morehead State University, Institute for Regional Analysis and Public Policy and
Department of Biological and Environmental Sciences, Morehead, KY 40351,
(606)783-2957, b.reeder@moreheadstate.edu
Eastern Kentucky’s lushly forested hillsides and low population density would suggest
the area should have above-average environmental quality. However, past analysis of
water quality in the region suggested problems with fecal contamination and high
sediment loading. Although human population density is low in the upper watershed
counties (Magoffin, Morgan, Rowan, Bath, and part of Elliot and Menifee), there is little
to no sewage treatment in many areas, and riparian degradation is common. We sought to
identify any spatial relationships in Licking River water quality from the headwaters to
the Cave Run Lake outflow, and to assess potential environmental hazards.
We sampled water from the Licking River and some tributaries monthly from July 2003
until February 2005. Five sites were located upstream of Cave Run Lake (Magoffin and
Morgan counties), and one below the dam (Rowan-Bath county line). We measured
conductivity, temperature, pH, alkalinity, dissolved oxygen, total iron, nitrate, and total
suspended solids, fecal coliform bacteria, and fecal streptococcus bacteria. The pH was
usually between 7.2 and 7.5, with only one incident where pH fell below 6.5. Several of
the samples had pH> 7.8, which is relatively high given the regional geology--suggesting
high primary productivity, or contamination. Median dissolved oxygen concentrations
were > 7 mg/L at all sites--well within the range of maintaining a healthy watershed.
Dissolved oxygen concentrations did not correlate very well with temperature, suggesting
biological activity may sometimes be more important than temperature in determining
concentrations. There was no significant relationship between iron and conductivity,
despite the potential in an extractive resource region, and given the local geology.
Conductivity and alkalinity were negative correlated to flow (the reverse of what would
be expected in this watershed). This is partially because the furthest upstream site appears
to be impacted directly by an unknown pollutant (mean conductivity = 464 uS/cm; mean
alkalinity = 70 mg CaCO3/l), which was diluted as it flowed down the river. The pollutant
does not appear to be alkalinity, suspended solid, or iron related. The conductivity at this
site increased almost an order of magnitude a few months into this study.
There are a number of interacting factors compounding water quality degradation in the
upper portion of the Licking River. Multiple pollutants are reducing water quality and
creating water quality conditions that do not fit with expected biogeochemical
relationships. Almost 75% of the samples had fecal coliform CFUs > 200. Five percent of
samples suggested bacterial contamination from human sources; animals were the main
contributor to 30%; the remainder were a mixture of human and animal contamination.
With increases in sewage treatment, in the future, it may be possible to identify the
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factors determining the physical and chemical components of the river. We are currently
pursuing DNA fingerprinting and antibiotic resistance in the microbial community to
determine potential sources. This would allow managers and decisions makers to put
funding where it will have the greatest benefit to the people of the United States.
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